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Description

BACKGROUND

[0001] The present disclosure relates to semiconduc-
tor structures and, more particularly, to built-in tempera-
ture sensors and methods of manufacture and operation.
[0002] A power amplifier is an electronic device that
can increase the power of a signal (a time-varying voltage
or current). An RF amplifier amplifies a signal in the radio
frequency range between 20 kHz and 300 GHz. High
frequency RF power amplifiers require the device to be
operated at high current density, biased at peak Gm (e.g.,
above 77GHz) or peak Fmax (e.g., >350GHz). This, in
turn, results in high heat generation and, in some instanc-
es, over-heating of the device/circuit. For example, the
temperature rise of the power amplifier due to heat gen-
erated during circuit operations can degrade the power
amplifier performance and can even impact circuitry at
the proximity of the heat source. US 2017/358692 A1
discloses a structure, known from the prior art, compris-
ing a substrate having an active layer overlying a buried
insulator layer that in turn overlies a handle layer.

SUMMARY

[0003] The subject-matter of the present invention is
defined in claims 1, 9 and 15. In an aspect of the disclo-
sure, a structure comprises: a semiconductor on insulator
substrate; an insulator layer under the semiconductor on
insulator substrate; a handle substrate under insulator
layer; a first well of a first dopant type in the handle sub-
strate; a second well of a second dopant type in the han-
dle substrate, adjacent to the first well; and a back-gate
diode partially in the first well.
Additional features of the structure are set forth in de-
pendent claims 2 to 8.
[0004] In an aspect of the disclosure, a structure com-
prises: a heat generating device on a fully depleted sem-
iconductor on insulator (FDSOI) substrate; a back-gate
diode at least in a first well under the FDSOI substrate;
and temperature sensing circuitry coupled to the back-
gate diode configured to determine a temperature of the
heat generating device. Additional features of the struc-
ture are set forth in dependent claims 10 to 14.
[0005] In an aspect of the disclosure, a method com-
prises: establishing a temperature of a heat generating
device in an off state; biasing a back-gate diode by ap-
plying a voltage to a well under the heat generating de-
vice; detecting a current at the back-gate diode during
the biasing; and converting the current to a temperature
reading of the heat generating device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The present disclosure is described in the de-
tailed description which follows, in reference to the noted
plurality of drawings by way of non-limiting examples of

exemplary embodiments of the present disclosure.

FIG. 1 shows a built-in temperature sensor and re-
spective fabrication processes in accordance with
aspects of the present disclosure.

FIG. 2A shows a built-in temperature sensor and re-
spective fabrication processes in accordance with
aspects of the present disclosure.

FIG. 2B shows an electrical schematic diagram of
the built-in temperature sensor of FIG. 2A, and the
operation of the circuit.

FIG. 3 shows a built-in temperature sensor in ac-
cordance with additional aspects of the present dis-
closure.

FIG. 4 shows an electrical schematic diagram of the
built-in temperature sensor of FIG. 3, in operation
during application of a back-gate bias.

FIG. 5 shows an electrical schematic diagram of the
built-in temperature sensor of FIG. 3, in operation
when a back-gate bias is not used or the bias is set
to zero.

FIG. 6 shows a chart simulating temperature condi-
tions for a reverse bias operation.

FIG. 7 shows a chart simulating temperature condi-
tion for a forward bias operation.

DETAILED DESCRIPTION

[0007] The present disclosure relates to semiconduc-
tor structures and, more particularly, to built-in tempera-
ture sensors and methods of manufacture. In embodi-
ments, the built-in temperature sensors may be provided
in RF/mmW power amplifiers. The RF/mmW power am-
plifiers may be provided in fully-depleted semiconductor-
on-insulator (FDSOI) technologies. For example, the
built-in temperature sensors may include a back-gate di-
ode or bipolar junction transistor (BJT) sensor in FDSOI.
Advantageously, the built-in temperature sensors can
provide in situ temperature monitoring at low cost, e.g.,
no additional masks needed, with little to no impact on
device design.
[0008] In embodiments, the built-in temperature sen-
sors monitor the temperature changes at the device level
in order to characterize the heating behavior of a power
amplifier. The built-in temperature sensors may be used
in conjunction with additional temperature detection cir-
cuitry for sensing the temperature during circuit opera-
tion. The built-in temperature sensors may be, for exam-
ple, a diode coupled to a biasing/sensing circuitry. In
more specific embodiments, the built-in temperature sen-
sors may be a diode formed in a substrate of a BJT, to
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in situ monitor the device temperature during device op-
erations without impact on the device operation especial-
ly for RF performance.
[0009] The built-in temperature sensors of the present
disclosure can be manufactured in a number of ways
using a number of different tools. In general, though, the
methodologies and tools are used to form structures with
dimensions in the micrometer and nanometer scale. The
methodologies, i.e., technologies, employed to manufac-
ture the built-in temperature sensors of the present dis-
closure have been adopted from integrated circuit (IC)
technology. For example, the structures are built on wa-
fers and are realized in films of material patterned by
photolithographic processes on the top of a wafer. In par-
ticular, the fabrication of the built-in temperature sensors
uses three basic building blocks: (i) deposition of thin
films of material on a substrate, (ii) applying a patterned
mask on top of the films by photolithographic imaging,
and (iii) etching the films selectively to the mask. In ad-
dition, precleaning processes may be used to clean
etched surfaces of any contaminants, as is known in the
art. Moreover, when necessary, rapid thermal anneal
processes may be used to drive-in dopants or material
lines as is known in the art.
[0010] FIG. 1 shows a built-in temperature sensor and
respective fabrication processes in accordance with as-
pects of the present disclosure. More specifically, the
structure 10 of FIG. 1 includes substrate 12. The sub-
strate 12 may be a semiconductor-on-insulator (SOI)
substrate. For example, the semiconductor-on-insulator
(SOI) substrate 12 includes a handle substrate 12a com-
posed of any suitable material including, but not limited
to, Si, SiGe, SiGeC, SiC, GaAs, InAs, InP, and other III/V
or II/VI compound semiconductors. In embodiments, the
handle substrate 12a may be a p-type substrate. An in-
sulator layer 12b may be over the handle substrate 12.
The insulator layer 12b comprises any suitable material,
including silicon oxide, sapphire, other suitable insulating
materials, and/or combinations thereof. An exemplary in-
sulator layer 12b may be a buried oxide layer (BOX). A
semiconductor substrate 12c may be provided over the
insulator layer 12b. The semiconductor substrate 12c
may be a fully depleted silicon-on-insulator (FDSOI) sub-
strate, as an example. The handle substrate 12a provides
mechanical support to the insulator layer 12b and the
semiconductor substrate 12c.
[0011] An N-well 14 (e.g., back-gate well) and P-well
16 may be provided in the handle substrate 12a. The N-
well 14 and P-well 16 may be formed by separate ion
implantation processes as is known in the art. For exam-
ple, the N-well 14 may be formed by introducing a con-
centration of an N-type dopant in the handle substrate
12a; whereas the P-well 16 may be formed by introducing
a concentration of a P-type dopant in the handle substrate
12a. For example, the N-well 14 may be doped with n-
type dopants, e.g., Arsenic (As), Phosphorus (P) and An-
timony (Sb), among other suitable examples. In embod-
iments, the P-well 16 may be doped with p-type dopants,

e.g., Boron (B).
[0012] In both implantation processes, a patterned im-
plantation mask may be used to define selected areas
exposed for the implantation. The implantation mask may
include a layer of a light-sensitive material, such as an
organic photoresist, applied by a spin coating process,
pre-baked, exposed to light projected through a photo-
mask, baked after exposure, and developed with a chem-
ical developer. The implantation mask has a thickness
and stopping power sufficient to block masked areas
against receiving a dose of the implanted ions. An an-
nealing process may be performed to drive in the dopant
into the handle substrate 12a, e.g., into the wells 14, 16.
[0013] Still referring to FIG. 1, shallow trench isolation
structures 18 may be provided within the handle sub-
strate 12a to separate or isolate the P-well 16 from the
N-well 14, and the N-well 14 from a device 20 (e.g., a
transistor or other heat generating device, e.g., for a pow-
er amplifier). The shallow trench isolation structures 18
may extend partially through the N-well 14, thereby re-
sulting in a PN junction 22 between the P-well 16 and
the N-well 14. This configuration will effectively form a
back-gate diode 24 within the handle substrate 12a at
the PN junction 22.
[0014] The shallow trench isolation structures 18 can
be formed by conventional lithography, etching and dep-
osition methods known to those of skill in the art. For
example, a resist formed over the handle substrate 12a
is exposed to energy (light) to form a pattern (opening).
An etching process with a selective chemistry, e.g., re-
active ion etching (RIE), will be used to transfer the pat-
tern to the handle substrate 12a, forming one or more
trenches in the handle substrate 12a. Following the resist
removal by a conventional oxygen ashing process or oth-
er known stripants, insulator material (e.g., SiO2) material
can be deposited by any conventional deposition proc-
esses, e.g., chemical vapor deposition (CVD) processes.
Any residual material on the surface of the handle sub-
strate 12a can be removed by conventional chemical me-
chanical polishing (CMP) processes.
[0015] The device 20, e.g., gate structure or other heat
generating device of a power amplifier, may be formed
on the semiconductor substrate 12c (e.g., FDSOI). In em-
bodiments, the device 20 may be a BJT. In embodiments,
the device 20 may comprise a polysilicon gate body 20a
with adjacent source/drain regions 20b. The device 20,
e.g., gate structure, may include sidewall spacers which
isolate the gate body 20a from the source/drain regions
20b. The gate structure 20 further includes a gate die-
lectric material, e.g., high-k or low-k dielectric material.
The high-k gate dielectric material can be, e.g., HfO2
Al2O3, Ta2O3, TiO2, La2O3, SrTiO3, LaAlO3, ZrO2, Y2O3,
Gd2O3, and combinations including multilayers thereof.
[0016] The source/drain regions 20b may be raised
source/drain regions 20b fabricated using, for example,
conventional epitaxial growth processes with an in-situ
dopant, e.g., n-type dopant. In accordance with exem-
plary embodiments, epitaxy regions (e.g., raised
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source/drain regions 20b) may include SiGe or Si; al-
though other III-V compound semiconductors or combi-
nations thereof are contemplated herein. An annealing
process may be performed to drive in the dopant.
[0017] Terminal connection 26 may be provided to the
gate body 20a and wells 14, 16. The arrow adjacent the
terminal connection 26a provides a current to the N-well
14 and, hence the back-gate diode 24. On the other hand,
the terminal connection 26b may be used to check leak-
age current from the P-well 16 as depicted by the arrow
pointing away from the P-well 16 which is adjacent to the
terminal connection 26b.
[0018] The terminal connections 26 may include a sil-
icide and metal contacts, e.g., tungsten with a TaN or
TiN liner or other conductive material. As should be un-
derstood by those of skill in the art, the silicide process
begins with deposition of a thin transition metal layer,
e.g., nickel, cobalt or titanium, over fully formed and pat-
terned semiconductor devices (e.g., gate structure and
wells 14, 16. After deposition of the material, the structure
is heated allowing the transition metal to react with ex-
posed silicon (or other semiconductor material as de-
scribed herein) in the active regions of the semiconductor
device (e.g., source, drain, gate contact region) forming
a low-resistance transition metal silicide. Following the
reaction, any remaining transition metal is removed by
chemical etching, leaving silicide contacts. It should be
understood by those of skill in the art that silicide contacts
can also be provided on the source/drain regions 20b
(but is not shown in this view).
[0019] FIG. 2A shows a built-in temperature sensor
with a triple well, e.g., N-well 35 and additional P-well
16a. More specifically, the device 10a shows a deep N-
well 35 in the handle substrate 12a underneath and con-
tacting both the N-well 14 and P-well 16. In this embod-
iment, the back-gate diode 24 may be provided within
the handle substrate 12a formed by the junction of the
deep N-well 35 and the P-well 16. The N-well 14 and P-
wells 16, 16a and, in this embodiment, the deep N-well
35, may be formed by an ion-implantation processes as
is known in the art. The terminal connections 26 may be
provided to the gate body 20a and wells 14, 16, 16a. A
terminal connection 26c may provide current to an outer
P-well 16a. As already described herein, the terminal
connections 26 may include a silicide and metal contacts,
e.g., tungsten with a TaN or TiN liner or other conductive
material. The remaining features are similar to the struc-
ture 10 shown in FIG. 1.
[0020] In operation and as shown schematically in the
electrical schematic of FIG. 2B, the back-gate diode 24
can be exploited as a temperature sensor on FDSOI tech-
nology. For example, with in-situ monitoring, as the back-
gate well 14 is applied a voltage (normally, it would be a
reserve biasing), the current at the back-gate diode 24
can be recorded for estimating/evaluating ambient tem-
peratures of the device according to the following equa-
tion: 

wherein: I and V are diode current and voltage, respec-
tively; Io is the reverse saturation current; q is the charge
on the electron; n is the ideality factor (n=1 for indirect
semiconductors (Si, Ge, etc.) and n=2 for direct semi-
conductors (GaAs, InP, etc.)); k is Boltzmann’s constant;
T is temperature in Kelvin; and kT/q is thermal voltage.
[0021] In more specific embodiments, in the sequenc-
ing of monitoring the temperature, when a voltage is not
applied to the back of the device 20, e.g., back-gate volt-
age, the monitoring scheme may implement a sequence
for device operation and temperature sensing. For ex-
ample, once the device 20 is off, the back-gate diode 24
can be either forward biased or reserve biased to detect
a current and hence a temperature. The resistor shown
in FIG. 2B is representative of the resistance of the handle
substrate 12a. In this embodiment (e.g., triple well de-
vice), both the diodes 24, 34 are part of the device con-
struction. Also, in FIG. 2B, the temperature sensor diode
can be used as diode 24 while the diode 34 is not used
during temperature sensing. (In the device 10 of FIG. 1,
there is no triple well and hence diode 34 would not be
part of the device). It should also be understood that the
operations described herein are also applicable to the
device 10 of FIG. 1.
[0022] As further shown in FIG. 2B, a transimpedance
detection circuit 28, ADC converter 30 and digital con-
troller 32 may be provided outside of the device 20 (as
represented by the dashed box). The transimpedance
detection circuit 28 may detect a current drop during a
biasing, e.g., forward biasing. The "forward biasing" in
FIG. 2A refers to the case when the bias from the voltage
source provides a positive voltage so that the diode 24
is ON. Thus, the ON current through diode 24 can flow
into the transimpedance amplifier 28 and be converted
to a voltage signal. Then such voltage signal can be trans-
lated into digital signal via the ADC 30. which is provided
to the digital controller 32. The digital controller 32 may
be used to provide a control feedback based on a tem-
perature reading of the device 10a (or device 10). An
optional calibration step may be provided to record/es-
tablish the amplifier OFF temperature. In other words,
the calibration step may be used to record the forward-
biasing current before powering up the amplifier (e.g.,
device 20). The benefit of such operation is that the mon-
itoring has no impact/interruption on the circuit operations
since the back-gate is normally applied to reserve bias
the back-gate well 14.
[0023] FIG. 3 shows a built-in temperature sensor and
respective fabrication processes in accordance with a
triple-well, similar to that described with respect to FIG.
2A. More specifically, the structure 10b of FIG. 3 includes
the substrate 12 wherein, as in the previous embodiment,
the substrate 12 may be a semiconductor on insulator
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(SOI) substrate which includes the handle substrate 12a,
insulator layer 12b on the handle substrate 12a and the
semiconductor substrate 12c. The semiconductor sub-
strate 12c may be a fully depleted silicon-on-insulator
(FDSOI) substrate, as an example. In this embodiment,
the device 20 may be one or more transistors of a power
amplifier as representatively shown in FIG. 3, each of
which are similar to that described with respect to FIG.
1 as an illustrative example.
[0024] An N-well 14 and P-wells 16, 16a are provided
in the handle substrate 12a. In this embodiment, the N-
well 14 is isolated between the two P-wells 16, 16a, with
the P-well 16 under the device 20. Accordingly, the P-
well 16 may act as a back-gate well to the device 20. A
deep N-well 35 may be provided in the handle substrate
12a underneath and contacting both the N-well 14 and
P-well 16. In this embodiment, the back-gate diode 24
may be provided within the handle substrate 12a formed
by the junction of the deep N-well 35 and the P-well 16.
As previously described, the N-well 14 and P-wells 16,
16a and, in this embodiment, the deep N-well 35, may
be formed by an ion-implantation processes as is known
in the art.
[0025] Similar to FIG. 2A, shallow trench isolation
structures 18 may be provided within the handle sub-
strate 12a to separate or isolate the P-wells 16a, 16 from
the N-well 14, and the P-well 16 from the device 20. The
terminal connections 26 may be provided to the gate body
20a and wells 14, 16, 16a. The arrow adjacent to the
terminal connection 26a provides a current (voltage) to
the P-well 16 and, hence the back-gate diode 24. On the
other hand, the contact 26b may be used to check leak-
age current from the N-well 14 as depicted by the arrow
pointing away from the N-well 14 adjacent to the contact
26b. A terminal connection 26c may provide current to
the outer P-well 16a. As already described herein, the
terminal connections 26 may include a silicide and metal
contacts, e.g., tungsten with a TaN or TiN liner or other
conductive material.
[0026] FIG. 4 shows an electrical schematic diagram
of the built-in temperature sensor of FIG. 3, in operation
during application of a back-gate bias. In this operation,
an optional calibration step may be provided to record/es-
tablish the amplifier OFF temperature. In other words,
the calibration step may be used to record the forward-
biasing current before powering up the amplifier (e.g.,
device 20). The voltage can be adjusted for the N-well
14 to forward bias the diode 24 as shown by the arrow
in FIG. 4. In this way, it is possible to detect the current
to determine the temperature of the device 20.
[0027] To save power consumption, the diode 24 does
not have to be ON or forward-biased all the time (e.g.,
by adjusting the voltage of the N-well 14); instead, the
diode 24 can be ON only when the current needs to be
detected. The temperature information during the ampli-
fier operation can be fed back to control circuitry 28, 30,
32 as described above in to determine the temperature
and adjust the biasing for cooling the device temperature.

[0028] FIG. 5 shows an electrical schematic diagram
of the built-in temperature sensor of FIG. 3, in operation
when a back-gate bias is not used or the bias is set to
zero. In this operation, the optional calibration step may
be provided to record/establish the amplifier OFF tem-
perature. For example, the amplifier (e.g., device 20) can
be turned OFF within a short amount of time and then
the back-gate can forward-bias the diode 24 to detect
the temperature of the device 20. This is shown by the
arrow in FIG. 5. The temperature information during the
amplifier operation can be fed back to control circuitry
28, 30, 32 as described above in to adjust the biasing for
cooling the amplifier temperature.
[0029] FIG. 6 shows a chart simulating temperature
conditions for a reverse bias operation. In FIG. 6, the Y-
axis is current and the X-axis is temperature. As shown
in FIG. 6 during a reverse biasing, in operation, as tem-
perature increases past 100 °C, the current also increas-
es.
[0030] FIG. 7 shows a chart simulating temperature
condition for a forward bias operation. In FIG. 7, the Y-
axis is current and the X-axis is temperature. As shown
in FIG. 7 during a froward biasing, in operation, as tem-
perature increases, the current also increases.
[0031] The built-in temperature sensors can be utilized
in system on chip (SoC) technology. The SoC is an inte-
grated circuit (also known as a "chip") that integrates all
components of an electronic system on a single chip or
substrate. As the components are integrated on a single
substrate, SoCs consume much less power and take up
much less area than multi-chip designs with equivalent
functionality. Because of this, SoCs are becoming the
dominant force in the mobile computing (such as in
Smartphones) and edge computing markets. SoC is also
used in embedded systems and the Internet of Things.
[0032] The method(s) as described above is used in
the fabrication of integrated circuit chips. The resulting
integrated circuit chips can be distributed by the fabrica-
tor in raw wafer form (that is, as a single wafer that has
multiple unpackaged chips), as a bare die, or in a pack-
aged form. In the latter case the chip is mounted in a
single chip package (such as a plastic carrier, with leads
that are affixed to a motherboard or other higher level
carrier) or in a multichip package (such as a ceramic car-
rier that has either or both surface interconnections or
buried interconnections). In any case the chip is then
integrated with other chips, discrete circuit elements,
and/or other signal processing devices as part of either
(a) an intermediate product, such as a motherboard, or
(b) an end product. The end product can be any product
that includes integrated circuit chips, ranging from toys
and other low-end applications to advanced computer
products having a display, a keyboard or other input de-
vice, and a central processor.
[0033] The descriptions of the various embodiments
of the present disclosure have been presented for pur-
poses of illustration, but are not intended to be exhaustive
or limited to the embodiments disclosed. Many modifica-
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tions and variations will be apparent to those of ordinary
skill in the art without departing from the scope of the
described embodiments. The terminology used herein
was chosen to best explain the principles of the embod-
iments, the practical application or technical improve-
ment over technologies found in the marketplace, or to
enable others of ordinary skill in the art to understand the
embodiments disclosed herein.

Claims

1. A structure comprising:

a semiconductor on insulator substrate;
an insulator layer under the semiconductor on
insulator substrate;
a handle substrate under insulator layer;
a first well of a first dopant type in the handle
substrate;
a second well of a second dopant type in the
handle substrate, adjacent to the first well; and
a back-gate diode partially in the first well.

2. The structure of claim 1, wherein the first dopant type
of the first well comprises a n-type dopant and the
second dopant type of the second well comprises a
p-type dopant.

3. The structure of claim 2, wherein the back-gate diode
is at a junction of the first well and the second well.

4. The structure of one of claims 1 to 3, further com-
prising shallow trench isolation regions within the
handle substrate separating the first well from the
second well, and, optionally, wherein the shallow
trench isolation regions further separate a heat gen-
erating device on the semiconductor on insulator
substrate from the first well.

5. The structure of one of claims 1 to 4, wherein the
semiconductor on insulator substrate is fully deplet-
ed.

6. The structure of claim 1, wherein the first dopant type
of the first well comprises a p-type dopant and the
second dopant type of the second well comprises a
deep N-well.

7. The structure of claim 6, further comprising a third
well comprising a p-type dopant and a fourth well
comprising an n-type dopant which isolates the third
well from the first well, and, optionally, further com-
prising shallow trench isolation structures isolating
the first well from the fourth well and the third well
from the fourth well.

8. The structure of one of claims 1 to 7, further com-

prising biasing and sensing circuitry coupled to the
back-gate diode, wherein, optionally, the sensing cir-
cuitry comprises a transimpedance detection circuit,
ADC converter and digital controller.

9. A structure comprising:

a heat generating device on a fully depleted
semiconductor on insulator (FDSOI) substrate;
a back-gate diode at least in a first well under
the FDSOI substrate; and
temperature sensing circuitry coupled to the
back-gate diode configured to determine a tem-
perature of the heat generating device.

10. The structure of claim 9, wherein the heat generating
device comprises a transistor of a power amplifier.

11. The structure of claim 9 or 10, wherein the first well
is under the FDSOI substrate and is a back-gate well
of the heat generating device, and the first well com-
prises a first dopant type.

12. The structure of claim 11, wherein the first dopant
type comprises an n-type dopant, and further com-
prising a second well comprising a p-type dopant
adjacent to the first well, or wherein the first dopant
type comprises a p-type dopant, and further com-
prising a second well comprising an n-type dopant
adjacent to the first well and a deep N-well under the
first well and the second well.

13. The structure of claim 12, wherein the back-gate di-
ode extends in the first well and the deep N-well.

14. The structure of one of claims 9 to 12, wherein the
sensing circuitry comprises a transimpedance de-
tection circuit, and, optionally, wherein the transim-
pedance detection circuit is configured to detect a
current drop during a biasing of the back-gate diode.

15. A method, comprising:
establishing a temperature of a heat generating de-
vice in an off state:

biasing a back-gate diode by applying a voltage
to a well under the heat generating device;
detecting a current at the back-gate diode during
the biasing; and
converting the current to a temperature reading
of the heat generating device.

Patentansprüche

1. Struktur umfassend:

ein Halbleiter-auf-Isolator-Substrat;
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eine Isolatorschicht unter dem Halbleiter-auf-
Isolator-Substrat;
ein Handle-Substrat unter der Isolatorschicht;
eine erste Wanne eines ersten Dotierstofftyps
in dem Handle-Substrat;
eine zweite Wanne eines zweiten Dotierstoff-
typs in dem Handle-Substrat, angrenzend an die
erste Wanne; und
eine Back-Gate-Diode teilweise in der ersten
Wanne.

2. Struktur nach Anspruch 1, wobei der erste Dotier-
stofftyp der ersten Wanne einen n-Typ-Dotierstoff
umfasst und der zweite Dotierstofftyp der zweiten
Wanne einen p-Typ-Dotierstoff umfasst.

3. Struktur nach Anspruch 2, wobei die Back-Gate-Di-
ode an einem Übergang der ersten Wanne und der
zweiten Wanne ist.

4. Struktur nach einem der Ansprüche 1 bis 3, ferner
umfassend Flachgrabenisolationsregionen inner-
halb des Handle-Substrats, welche die erste Wanne
von der zweiten Wanne trennen, und wobei optional
die Flachgrabenisolationsregionen ferner eine Wär-
meerzeugungsvorrichtung an dem Halbleiter-auf-
Isolator-Substrat von der ersten Wanne trennen.

5. Struktur nach einem der Ansprüche 1 bis 4, wobei
das Halbleiter-auf-Isolator-Substrat vollständig ver-
armt ist.

6. Struktur nach Anspruch 1, wobei der erste Dotier-
stofftyp der ersten Wanne einen p-Typ-Dotierstoff
umfasst und der zweite Dotierstofftyp der zweiten
Wanne eine tiefe N-Wanne umfasst.

7. Struktur nach Anspruch 6, ferner umfassend eine
dritte Wanne umfassend einen p-Typ-Dotierstoff und
eine vierte Wanne umfassend einen n-Typ-Dotier-
stoff, welcher die dritte Wanne von der ersten Wanne
isoliert, und optional ferner umfassend Flachgrabe-
nisolationsstrukturen, welche die erste Wanne von
der vierten Wanne und die dritte Wanne von der vier-
ten Wanne isolieren.

8. Struktur nach einem der Ansprüche 1 bis 7, ferner
umfassend eine Vorspannungs- und Abtastschal-
tung, die mit der Back-Gate-Diode gekoppelt ist, wo-
bei optional die Abtastschaltung eine Transimpe-
danzdetektionsschaltung, einen ADC-Konverter
und eine Digitalsteuereinrichtung umfasst.

9. Struktur umfassend:

eine Wärmeerzeugungsvorrichtung an einem
vollständig verarmten Halbleiter-auf-Isolator
(fully depleted semiconductor on insulator;

FDSOI)-Substrat;
eine Back-Gate-Diode wenigstens in einer ers-
ten Wanne unter dem FDSOI-Substrat; und
eine mit der Back-Gate-Diode gekoppelte Tem-
peraturabtastschaltung, die dazu konfiguriert
ist, eine Temperatur der Wärmeerzeugungsvor-
richtung zu bestimmen.

10. Struktur nach Anspruch 9, wobei die Wärmeerzeu-
gungsvorrichtung einen Transistor eines Leistungs-
verstärkers umfasst.

11. Struktur nach Anspruch 9 oder 10, wobei die erste
Wanne unter dem FDSOI-Substrat ist und eine
Back-Gate-Wanne der Wärmeerzeugungsvorrich-
tung ist, und die erste Wanne einen ersten Dotier-
stofftyp umfasst.

12. Struktur nach Anspruch 11, wobei der erste Dotier-
stofftyp einen n-Typ-Dotierstoff umfasst, und ferner
umfassend eine zweite Wanne, die einen p-Typ-Do-
tierstoff angrenzend an die erste Wanne umfasst,
oder wobei der erste Dotierstofftyp einen p-Typ-Do-
tierstoff umfasst, und ferner umfassend eine zweite
Wanne umfassend einen n-Typ-Dotierstoff angren-
zend an die erste Wanne und eine tiefe N-Wanne
unter der ersten Wanne und der zweiten Wanne.

13. Struktur nach Anspruch 12, wobei sich die Back-
Gate-Diode in der ersten Wanne und der tiefen N-
Wanne erstreckt.

14. Struktur nach einem der Ansprüche 9 bis 12, wobei
die Abtastschaltung eine Transimpedanzdetektions-
schaltung umfasst, und wobei optional die Transim-
pedanzdetektionsschaltung dazu konfiguriert ist, ei-
nen Stromabfall während eines Vorspannens der
Back-Gate-Diode zu detektieren.

15. Verfahren, umfassend:
Etablieren einer Temperatur einer Wärmeerzeu-
gungsvorrichtung in einem AusZustand:

Vorspannen einer Back-Gate-Diode durch An-
legen einer Spannung an eine Wanne unter der
Wärmeerzeugungsvorrichtung;
Detektieren eines Stroms an der Back-Gate-Di-
ode während des Vorspannens; und
Umwandeln des Stroms zu einem Tempera-
turablesewert der Wärmeerzeugungsvorrich-
tung.

Revendications

1. Structure comprenant :

un semi-conducteur sur un substrat isolant ;
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une couche d’isolant sous le semi-conducteur
sur le substrat isolant ;
un substrat de poignée sous la couche d’isolant ;
un premier puits d’un premier type de dopant
dans le substrat de poignée ;
un deuxième puits d’un deuxième type de
dopant dans le substrat de poignée, adjacent au
premier puits ; et
une diode de grille arrière partiellement dans le
premier puits.

2. Structure selon la revendication 1, dans laquelle le
premier type de dopant du premier puits comprend
un dopant de type n, et le deuxième type de dopant
du deuxième puits comprend un dopant de type p.

3. Structure selon la revendication 2, dans lequel la dio-
de de grille arrière est située à une jonction du pre-
mier puits et du deuxième puits.

4. Structure selon l’une quelconque des revendications
1 à 3, comprenant en outre des régions d’isolation
de tranchée peu profonde dans le substrat de poi-
gnée séparant le premier puits du deuxième puits,
et, éventuellement, dans lequel les régions d’isola-
tion de tranchée peu profonde séparent en outre un
dispositif générateur de chaleur sur le semi-conduc-
teur sur le substrat d’isolant du premier puits.

5. Structure selon l’une quelconque des revendications
1 à 4, dans laquelle le semi-conducteur sur le subs-
trat d’isolant est totalement appauvri.

6. Structure selon la revendication 1, dans laquelle le
premier type de dopant du premier puits comprend
un dopant de type p et le deuxième type de dopant
du deuxième puits comprend un puits N profond.

7. Structure selon la revendication 6, comprenant en
outre un troisième puits comprenant un dopant de
type p et un quatrième puits comprenant un dopant
de type n qui isole le troisième puits du premier puits,
et éventuellement, comprenant en outre des struc-
tures d’isolation à tranchée peu profonde isolant le
premier puits du quatrième puits et le troisième puits
du quatrième puits.

8. Structure selon l’une quelconque des revendications
1 à 7, comprenant en outre un circuit de polarisation
et de détection couplé à la diode de grille arrière,
dans laquelle, éventuellement, le circuit de détection
comprend un circuit de détection de transimpédan-
ce, un convertisseur ADC et un système de com-
mande numérique.

9. Structure comprenant :

un dispositif générateur de chaleur sur un semi-

conducteur totalement appauvri sur un substrat
isolant (FDSOI) ;
une diode de grille arrière au moins dans le pre-
mier puits sous le substrat FDSOI ; et
un circuit de détection de température couplé à
la diode de grille arrière configuré afin de déter-
miner une température du dispositif générateur
de chaleur.

10. Structure selon la revendication 9, dans laquelle le
dispositif de génération de chaleur comprend un
transistor d’un amplificateur de puissance.

11. Structure selon la revendication 9 ou 10, dans la-
quelle le premier puits est sous le substrat FDSOI
et est un puits de grille arrière du dispositif de géné-
ration de chaleur et le premier puits comprend un
premier type de dopant.

12. Structure selon la revendication 11, dans laquelle le
premier type de dopant comprend un dopant de type
n, et comprenant en outre un deuxième puits com-
prenant un dopant de type p adjacent au premier
puits, ou dans laquelle le premier type de dopant
comprend un dopant de type p, et comprenant en
outre un deuxième puits comprenant un dopant de
type n adjacent au premier puits et un puits N profond
sous le premier puits et le deuxième puits.

13. Structure selon la revendication 12, dans laquelle la
diode de grille arrière s’étend dans le premier puits
et le puits N profond.

14. Structure selon l’une quelconque des revendications
9 à 12, dans laquelle le circuit de détection comprend
un circuit de détection de transimpédance, et éven-
tuellement, dans laquelle le circuit de détection de
transimpédance est configuré afin de détecter une
chute de courant pendant une polarisation de la dio-
de de grille arrière.

15. Procédé, comprenant :

l’établissement d’une température du dispositif
générateur de chaleur dans un état désactivé ;
la polarisation d’une diode de grille arrière en
appliquant une tension à un puits sous le dispo-
sitif générateur de chaleur ;
la détection d’un courant au niveau de la diode
de grille arrière pendant la polarisation ; et
la conversion du courant en un relevé de tem-
pérature du dispositif générateur de chaleur.
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